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The synthesis of organic pigments gen raly produces a product in coarse crystalline form, which neces- 
barfly must be subjected to an after-treatment or so-called 'conditioning" in older that the pigment can be ap- 
propriately utiizad. A host of conditio rung methods are known In pigment technology. Usually th y take the form 
of thermal af ter-treatmente in the presence of organic solvents or grinding procedures with suitable grinding 

5 agents in the presence or absence of organic advents. For example, US Patent 2,844,485 discloses the salt 
milling of a quinacridone pigment In the presence of an organic liquid, whOe US Patents 4,885,948 and 
4,760,144 disclose conditioning processes Involving mining of quinacridone In an alcohol-base medium. 

Conditioning processes in which crude organic pigments are precipitated from e solvent-base medium are 
described in JP 54130-621 or ton sulfuric add are described in US Patent 31607,336. 

10 US Patent 3,298,847 discloses a method for the preparation of solid solutions of quinacridone pigments 
by contacting a mixture of quinacridone compounds with a pdar organic liquid in the presence of a strong base 
whereby. In a preferred procedure, the mixture of the organic liquid, the base and the quinacridone compounds 
Is heated to reflux and maintained at reflux for several hours. 

US Patent 4,247,698 describes a procesa of converting crude quinacridone to finely divided gamma crystal 

15 phase quinacridone pigment by dissolving the crude In dlmethyisulfoxlde In the presence of caustic alkali and 
water and then adding a mineral add or a mixture thereof with a diluent to precipitate the desired product 

US Patent 4,579,949 provides a procedure for obtaining a more opaque pigment form by heating diketo- 
pyrrdopyrrole pigments In water or an organic advent US Patent 4,720,305 teaches heat treatment of edl- 
ketopyrrotopyrroie pigment-water or organic solvent mixture (preferably above 80°C) and subsequent commi- 

20 mition, such as wet grinding, in order to prepare transparent pigment forms. 

H has now been surprisingly determined that by contacting certain premUled crude pigments with highly 
pdar solvents at temperatures below 50°C wfihout the need for acid or base or additional milling of any kind, 
excellent pigmentary forms are obtained. The surprising ability to directly utfltze the premJUed crude pigment 
is moat beneficial In terms of performance and economic advantage. 

25 Thus, the present invention relates to a process for converting premflled crude organic pigments to pig- 
mentary form by contacting the premflled crude with a highly polar advent at temperatures below 50°C, pre- 
fers Wy between 10 to 40°C. 

The highly pdar advents which are suitable for use in the process of this invention include NJ4-dimethyl- 
formamide, N,rWimetrny1acetamkte, N,N.N',N'-tetramethyl-urea. N-methyJpyrrdidone, N-methytfbrmamide, 

30 tBtramethylene sutfone and dimethyl sulfoxide N^-dimethylformamidB and dimethylsutfoxide are preferred, 
with dimsthytsutfoxfde being most preferred 

Organic pigments which can be conditioned by the process of this invention Include dOcetopyrraJopyrrDlea, 
perytenea, unsubstituted quinacridone, substituted quinecridones such as 2, 9-djchtoroquInacridone, 2.9 dime- 
thylqulnacridoneand 4,11 ^IcWorocuinacridone, phthdocyanines, perinones. Isoinddinones. indanthrone, di- 
ss oxazhes, anthrequinones, isoinddines, flavanthrenes, pyranthrones, th io indigos and solid sdutions containing 
two or more of these pigment moieties, as well as azo-pigments. The process of this invention is particularly 
suitable for conditioning unsubstituted and substituted quinacridonea, dketopyndopyrrdee, quinacridone sol- 
id solutions, quinacridorre/d&etopyrrdopyrrde sdid solutions, anthrequinones, Isdnddinonas, dioxazines and 
azo pigments. 

40 Examples of such pigments are C.L Pigment Violet 19, CX Pigment VTdet 42, CI. Pigment Red 202, CI. 
PlgmentRed254> CI. Pigment Red 255, CI. PlgmentYeOcw110, CI. Pigment Yellow 109, CJ. Pigment Orange 
61, CI. Pigment Blue 60, C.I. Pigment Ydlow 128, CJ. Pigment Yellow 93, CL Pigment Violet 37, C.I. Pigment 
violet 23, CJ. Pigment Blue 15:3, C.I. Pigment Red 1 79, CI. Pigment Red 202. 

Premiling as used in this invention refers to milling in the complete absence of liquids, or if liquids are used 

45 such as a phase directing solvent or a surface active agent they are present in such small amounts (maximum 
d about 10% by weight of pigment) or of such a nature that the pigment retains the characteristics of a powder. 

Premiling operations are known and can be accomplish ad in various ways. Thus, it is possible to premill 
with 12.7mm steel bafla and roofing ne0s ( or to avoid metal attrition and the corresponding need for pigment 

extraction wtth dBute add, premflitnp, can be accomplished with 12.7mm high densit y, high ahjmtaa f*».rpifi 

» or rods (Diamonite Products Manuracting, Inc.). Ceramic beads of 1 .6 to 2 Aran size made from crystalline zir- 
conia phase and amorphous silica phase by fusion of the oxides are particularly suitable (product of Quartz 
Products Corporation). Although a variety of sizes of grinding media can be used, the aforementioned sizes 
are preferred. Grinding apparatuses are known, a ball mill, or an attritor mill filled with metal or porcelain bails, 
preferably ceramic beads, being suitable. 

55 I" a preferred procedure, the-pigment crude is premlled in the presen e of 10-30% in raanic salt such as 
Nad, CaCfe, Na 2 S0 4 or Ayso^ with or without water of hydration. The preferred milling mixture composition 
is 75 to 85% crud and 15 to 25% anhydrous Ne^SO*. Th salt Is primarily present to suppress the potential 
xplosltMty of the resulting mm powder. 
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The premffled pigment salt mixture is separated from (he grinding media by sieving and is men suspended 
In the hifiWy polar solvent Th suspension Is stirred at a temperature below 50°C preferehty 1 (MO°C and most 
preferably at 20-28°C (room temperature) for 6 minutes to 20 hours, preferably 15 minutes to 9 hours* depend- 
ing on (he Identity of th p^ment and the desired pigmentary properties of the ultimate product Th highly 
s polar advent is generally present in an amount ranging from 5 to 20 times the weight of pigment, and preferably 
8 to 15 times. 

Contact of the premiiled powder with the solvent causes the aggregated pigment powder to deagjregatB 
and undergo particle ripening. Owing to the low temperature at which the solvent treatment is conducted, the 
ripening process can be easily controlled as a function of time. Depending on the specfic solubility of a pigment 

io in a given highly polar solvent, a more transparent (smaller particle size pigment <0.1 urn) or a more opaque 
(larger particle size pigment >0.1 pm) can be obtained. 

Sine© the ultimate pigment partide ska is generated during the solvent treatment, the pigment can be Iso- 
lated directly by filtration, washing the prasscake wfih water and/or organic solvents such as alcohols like me- 
thanol, ethanoi, n-propanol or teopropand, and drying. 

is Even though the particle size of the pigment can be controlled to a certain degree by varying the time and 
temperature of the treatment in the solvent system, a greater degree of desired partide size control for espe- 
cially very small partide size pigment can be exercised by adding partide growth inhibitors such as sulfonic 
acid, phthaJimidornethyh imidazolytmethyK pyra^ylnftsthyVdeftvattves or o^ylkylamlnoalkylsulfonamide der- 
ivatives of quinacrktones or other simflar derivatives of the corresponding pigments. Partide growth inhibitors, 

2D also known as antffloccUating agents, are wefl known and are described, for example, in US 3,388,843, US 
4,310,359, US 4,692,189. EP 321-397-A, EP 321-919* and EP 382-690-A. 

The partide growth Inhibitors are added In amounts ranging from 0.05 to 15% preferably 1 to 8%, and most 
preferably 2 to 5% based on the weight of corresponding pigment They can additionally serve to lessen or 
avoid flocculatton, Increase pigment dispersion stability and positively effect Theological characteristics of the 

25 pigments obtained according to the present invention. 

As previously noted, the process according to the invention is also suited for preparing pigment solid sol- 
utions such, for example, as those described in US Patent 3, 160,510, US Patent 4,783,540 and US Patent 
4,810,304. Instead of a single pigment, the pigment mixture which wll form the solid solution is premHJed and 
the resulting premiiled powder submitted to solvent treatment 

30 Depending on the end use. It can be advantageous to add specific amounts of texture Improving agents 
to the pigment before or after conditioning, besides the addition of crystallization Inhibitors. Suitable texture 
improving agents are, in particular, fatly adds of not less than 1 8 carbon atoms, for example stearic or behenlc 
add or the amides or metal salts thereof, preferably calcium or magnesium salts, as wefl as pJasticizers, waxes, 
resin acids such as abiotic add or metal salts thereof, colophonhira alkyt phends or aliphatic alcohols such 

35 as stearyt afcohd or vidnal dbls such as oodecane-1^-d]d, and also modified coiophoniurrtf-mdeate resins 
or fumaric acidfcoiophonlum resins or polymeric dispersanta. The texture improving agents are preferably add- 
ed in amounts of 0.1 to 30% by weight most preferably of 2 to 15 % by weight based on the final product 

The compositions of this invention are suitable for use as pigments for coloring high molecular weight or- 
ganic materials. Examples of high molecular weight organic materials which may be colored or pigmented with 

40 the compositions of this Invention are cellulose ethers and esters such as ethyl oattuloae. nitrocellulose, cellu- 
lose acetate, cellulose butyrate, natural resins or synthetic resins such as polymerization resins or condensation 
resins, for example amlnopiasts, in particular urea/formaldehyde and melarnlne/lbrmaldehyde resins, aJkyd 
resins, phenolic plastics, polycarbonates, polyolefins. pdystyrene, polyvinyl chloride. potyamides, polyur- 
ethanes, polyesters, rubber casein, silicone and silicone resins, singly or in mixtures. 

45 Ths above high molecular weight compounds may be used singly or as mixtures In the form of plasties, 
matte, spinning solutions, varnishes, paints or printing inks. Depending on the end use, It Is advantageous to 
use the pigments as toners, or in the form of preparations. The compositions of the invention are preferably 
employed In an amount of 0.1 to 30% by weight, baaed on the high molecular organic material to be pbmented. 
Pigmentation of high molecular weight organic compounds wfth the compositions of the Invention b carted 

so out for example, by incorporating such compositions, optionally in the form of ernasterbatch, into the substrates 
using roil mills, mixing or grinding machines. The pigmented malarial is then brought into the desired final form 
by methods which ere known perse, for example, by calendaring, molding, extruding, coaling, spinning, casting 
or by injection mdding. It is often desirable to incorporate plasticizers into the high molecular compounds before 
processing in order to produce non-brittle moldings or to diminish their brittenesa. Suitable plasticizers are. for 

35 example, esters of phosphoric add, phthafic add or se back add. The plasticizers may be incorporated before 
r after working the compos ft! n Into ths polymers. To obtain different shades, It Is also posslbl to add f fliers 
or ther chromophobe components such as white, colored or black pigments, in any amount to the high mo- 
I cular organic compounds. In addition to the composition of this Invention. 
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For pigmenting vanishes and printing inks, the high molecular weight organic materials and the pigments 
obtained according to the invention, together with the optional addfttv e such as fiHers, other pigments, sicca- 
tfves or plasticfeera, are finely dispersed or dissolved in a common organic solvent or mixture of sorvents. The 
procedure may be such that the individual components by themselves, or Jointly, are dispersed or dissolved si 
s the solvent and subsequently aO the components are mixed. 

The col orations obtained In plastics, fB amenta, varnishes or paints, have good all-around fastness prop- 
erties such as good dlspersibflty, high tinting strength, good gloss and good fastness to overapraying, migra- 
tion, heat light and weathering. 

The invention is Uustrated by the following examples. In these examples, an parts given are by weight ujv 
10 less otherwise indicated. 

Example 1: 

A 1-SDG Attritar™ mfll mamrtactured by UNION Process, Inc., Akron, OH, b charged with 468 grams of 
f s crude 3,6-dlphenyt- 1 ,4-d(ketDpyrroio-P f 4-c] -pyrrole and 82.5 grams of anhydrous sodium sulfate. The mSI 
is fitted with L-erms and charged with 3.78 Iters of 0.6 cm diameter ceramic grinding media (64.2% SKV26.7% 
MgO/5.8% AyV1.2% KaO/1.1% Fe^O,. 7.5 MOH hardness. 6045 Rockwell 45N hardness. 3.0 kg/cm impact 
strength, 8500kg/cm* compressive strength). The mill is then rotated at 500 RPM and, at the conclusion of the 
milling cycle, is recovered by opening the valve at the bottom of the mill whfle rotation continues for 15 minutes. 
20 The premiling is controlled by assessing the width at half height of the 8.4°2° double glancing angle band 
in the X-ray diffraction pattern; the greater the width, the smaller the particle ske of the premlled pigment pow- 
der. 

A flask equipped with a stirrer and thermometer la charged with 1200ml dlmethylaulfoxide (DMSO) and 
110 grams of the above described premffl powder of 3,6-dlphenyM ,4^iketopyrrokv (3,4,c)-pyrroie. The sua- 
25 pension is stirred for 45 minutes at 23 to 28°C. The pigment is isolated by ffltration and the presscake washed 
with methanol (DMSO-free) followed by water until salt free and dried at 100*C. Yield: 90 grams of an orange 
pigment 

The pigmentary qualities are determined by rubout readings. Rubouts were prepared In lithographic varn- 
ish with a Hoover Mufler. Trie apparatus is equipped with a 1/2 HP 110-220 V, 60 cycle motor and two glass 

3D plates. The muller can be adjusted to atop after 25, 50, 75, or 100 revolutions with 50 revolutions being con- 
sidered normal. Three weights are used which apply 150 pounds pressure between the plates. In each case. 
0.6 grams of dry pigment and 1.2 grams of a IBhographtc varnish drier are mixed with a spatula on the lower 
glass plate. The upper plate is locked to the lower plate, and the motor is set to stop after fifty revolutions. The 
pistes are separated and the pigment in ink dispersion is picked up and spread out again on the lower plate 

35 and flie operation repeated six more times. The resulting pigment as an ink dispersion, referred to as the mas- 
stone ink, is drawn down versus an appropriate control prepared in the identical manner. In order to assess 
color strengths of the samples, calculated amounts of the masstone ink (0.18 grams) and a zinc oxide past 
dispersion (1 0 grams) are weighed accurately a nd mixed with a spatula on a polished glass plate. Any controle 
are prepared in an identical manner. 

40 After Incorporation In a paint system, the pigment shows great enhancement In masstone saturation and 
hiding compared to the starting material (see Example 17). 

Example Z 

45 Example 1 is repeated except that 1200 ml N^raftylfbfrnamJeto Instead of dimethyteuffoxtde ie used 
as the highly polar solvent providing an orange pigment with correspondingly good pigment properties. 

Examples: 



Example 1 is repeated except that 1200 ml N.N-dimethytecetamide instead of dimethyisidftudde is used 
as the highly polar solvent providing an orange pigment with analogous pigment properties. 

Example 4; 

A ball mill having the caparity of about 1 liter containing 1.5 kg steel balls (diamet n1.2cm)i loaded with 
50 grams crude tndanthrone blue and 1 2.5 grams of anhydrous sodium sulfate. The sealed mfll Is rolled for 48 
hours on a roller mill at room temperature. The mill powder ts separated from the grinding media and 12 grams 
thereof ere Introduced Into a 500ml flask equipped with a stirrer end th rmometer to which ie added 1 50mi 
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dimethytsulfoxide with stirring. Th blue suspension is stirred for 8 hours at room temperature and littered. The 
presecake is washed wtti methanol and reslurried in 200ml water. 15ml concentrated sulfuric acid are added 
andth pigment suspension is stirred for 45 minutes at 70-60°C to remov any iron generated in the premOling. 
The pigment is filtered, the presscake washed unfl neutral with hot water and dried. Th pigment xhibite higher 
s cdor strength ami saturHttoncojTipared to th starting material, when Incorporated Into plastics, paints or varn- 
ish systems. 

The colortstlc propertlee of the resulting pigment are determined by rubout In comparison to a c om m e rc ia l 
(ndanthrone blue. IRGAZIN Blue A3RN (CIBA-GEK3Y AG) treated In a similar manner as described in ASTM- 
method D-387-60 and I n corpor ate d in a lithographic varnish with a Hoover Midler as described in Example 1. 
to Using a color spectrophotometer with D-65 Ituminant, CLE. tab scale and 10 degree observer with spec- 
ular component included, the LA.B color apace values of mass tone as well as tint rubouts are measured. In 
addition, the total color difference values (A E) ere determined of the measured data from the pigment of Ex- 
ample 4 versus the data from IRGAZIN Blue A3RN. 

15 

Masstonc Tim 



L A B AE L A B AE 
Example 4 24.2 1.5 -2J 0.2 52.0 -22 -31.9 1.6 

m IRGAZIN Blue A3RN 24.4 1.6 -2.6 - 52.6 -15 -33.4 - 

In comparison to IRGAZIN Blue A3RN, the pigment of Example 4 shows a slightly darker meastone and a bluer 
and stranger tint. 

25 Example 5: 

Example 4 is repeated, except that crude bolndolinone pigment (CI. Pigment Yellow 109) is used instead 
of indanthrone blue and the premilled powder is stirred for 4 hours In dimethytsulfoxide at room temperature. 
Agreeniah yellow pigment Is obtained having excellent pigment properties and much higher color strength when 
30 incorporated into paints or plastics in comparison to the starting material. In comparison to a commerce! CI. 
Pigment Yellow 109 (IRGAZIN YeOow 2GLTN- from CIBA-GEIGYAG), the product obtained according to Ex- 
ample 5 shows a much stronger masstone color by rubout performed according to ASTM-method D-387-60. 

Examples: 

35 

Example 4 is repeated except that an azo condensation pigment, crude CI. Pigment Yellow 93, is used 
instead of fndanthrone blue and the premled powder is stirred for 2 hours in dimethytsuHoxida at room tern- 
perature. A yellow pigment is obtained exhibiting higher color strength compared to the source material wffli 
excellent pigment propertlee. In comparison to a commercial CI. Pigment Yellow 93 (CHROMOPHTAL Yellow 
40 3G), the product shows higher color strength and equivalent fastness properties. 

Example 7: 

Example 4 is repeated, except that the dtaxazin violet crude CI. Pigment Violet 37 is used Instead of in- 
45 danthrone blue and the premilled powder is stirred for 5 hours in dimethyisdfbxkto at room temperature. A violet 
pigment is obtained which exhibits much higher color strength and saturation compared to the starting material 
and which is comparable to a commercial CI. Pigment Violet 37 such ee CROMOPHTAL Violet B (CIBA-GEiGY 
AG) in Its excellent pigment properties. 

so Example B: ' 

Example 4 is repeated except that the perytene pigment crude CJ. Pigment Red 179 is used instead of 
indanthrone blue. A red pigment is obtained with much higher color strength as compared to the starting material 
and with comparably excellent pigment properties when incorporated into paints and plastics relative to a con> 
55 martial CI. Pigment Red 179. 



S 



EP0S24904A2 



Example 9a: 

A bail mill having th capacity of a bout 1 liter, con teincng 1 .5*g steel balls (diameter. 1 .2cm) and 1 60 grama 
nails (length: 3cm) aa grinding bodies is charged with 50 grams gamma qulnacrtdone pigment crude and 1 2.5 
5 grains of anhydrous sodium sulfate. The sealed mflJ Is rotated for 72 hours on a roll mil at room temperature. 
The my I powder Is then separated from the grinding media. . 

Example 9b: 

10 A flask « charged with 130ml N^imathyrfbrmamlde, 13 grams of the above described gamma-quina- 
cridone pre milted powder and 0.2 grama of qunacridoriemonosulfonic acid as a particle growth inhibitor. The 
suspension is stirred at room temperature for 2 hours (25-2fl°C) and the pigment b isolated by filtration. The 
presscake is washed wflh methanol and reslunrted In 300ml water, 2.0ml concentrated surfurte acid are added 
and the pigment suspension Is stirred for 1 hr. at 70-80°C to extract any Iron powder generated in the promoting 

f s operation The pigment is filtered off, the presscake washed with hot water until salt and acid free and then 
dried. The pigment shows excellent color and weatnerfastness properties upon incorporation into a conven- 
tional system. 

Example 9c: 

20 

Example fib is repeated except that 0.5 grams of qutacridone-monosurfonlc acid is used as the particle 
size Inhibitor providing a smaller particle size pigment with high color strength, greater transparency and ex- 
cellent fastness properties simDar to MONASTRAL Red RT-796-D, a cornmerdaJ gamma-quinacrldone from 
CIBA-GEIGY AG, when applied as a paint system. 

25 

Example 10: 

Example 9a is repeated using a mixture of 60% gamma-qukiacrtoone and 40% 2,9-dichtaoquinacridone 
crude in place of the gamma^uinacridone crude. Submitting the resulting premQied powder to a N.N-dime- 
30 thyhormamide treatment as described in Example fib, a quinacridone solid solution pigment is formed whose 
X-ray diffraction pattern differs from the X-ray diffraction pattern of the corresponding physical mixture of the 
above mentioned starting materials. This solid solution pigment produces very strong bluish red colorations 
having excellent intensity and fastness properties when incorporated into plastics and paints. 

35 Example 11: 

Example 9a Is repeated using a mixture of 60% 2,9-dttlon>quinacridone crude and 40% 3,6 dI(4-chlon> 
phenyl)- 1,4-dftetopyrrolo- 13.4-cJ-pyrroie in place of the ganwna-quinacridone crude. Upon submitting the re- 
sulting pramlBed powder to a N.N-dimethyh^iamlde treatment at room temperature for 4 hours without the 
40 U3ecffl particle growth acid inhibitor, a qulrtacrldone^Bo3topyiTo!opyrrole solid solution pigment b formed 
whose X-ray diffraction pattern differs from the X-ray diffraction pattern of the corresponding physical mixture 
of the above mentioned starting materials. This solid solution pigment produces very strong bluish-red colo- 
rations of excellent fastness properties in plastics and paints. 

45 Example 12: 

A mixture of 1 30 grams of steatite balls of 8mm in diameter, 47.5 grams of aikyd metamine baking finish 
consisting of 60 grams of alkyd resin (BECKOSOL 27-320 from Reich hold Chemte AG) 60% in xylene, 36 grams 

of melamlne resin (SUPER-BECKAMIN 13-501 from RelchhoKI Qhejnle^«^x>leiM±utan^ 

60 ^re), * grams of xylene, 2 grams of ethylene glycol rnonomethyl ether and 2.5 grams of the pigment obtained 
in Example 4 is dispersed in a 200ml capacity glass flask with a twist-off cap on a roD stand in the course of 
120 hours. After the steatite balls have been separated, 2.4 grams of the full tone mixture thus dispersed is 
mixed with 60 grams of titanium dioxide (KRONOS 59 from Kronos Titan GmbH) and a further 24.0 grams of 
the above described aikyd mai amine baking finish. The mixture thus obtained is sprayed onto aluminum panels 
«5 and subsequently baked at 1 30°C for 30 minutes. This resulting blue finish shows xcell ntfastn aa properties. 
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Exampl 13: 

A mixture of 

130 grams of steatite balls (dismeten&mm) 
5 45.5 grams of a thermosetting atyyllc finish consisting of 

41.3 grama of acrylic resin (VTACRYL VC 373, 60%, from V1ANOVA Kurtstharz AG), 

16.3 grams of rneJ amine resin (MAP RENAL TTX, 55%, from HOECHSTAG), 

32.8 grams of xylene, 

4.6 grams of ethytglyool acetate 
10 2.0 gjams of butyl acetate and 

1.0 grams of ■SHiconoil A, 1% in xylene (BAYER AO), and 

2.5 grams of the pigment obtained in Example Be 

is dispersed In a 200ml glass flask wtth a twist-off seal on a roll stand in the course of 72 hours. The steatite 
balls ate separated and 8.0 grama of me mUlbase, 0.6 grams of aluminum paste (ALCOA, 60-65% Al content 
is Aluminum Corp. of America), 1.0 grama of methyl ethyl ketone end 18-4 grams of the above mentioned ther- 
mosetting acrylic finish are thoroughly mixed and the resulting mixture is sprayed onto aluminum panels and 
subsequently baked at 130°C for 30 minutes. Very strong red metallized coatings having excellent fastness 
properties are obtained. 

20 Example 14: 

A mixture of 1.0 grams of the pigment obtained in Example 8, 1.0 grams of antioxidant (IRGANOX 1010 
from QBA-GEIGYAG) and 1000 grams of polyethylene HO granules (VESTOLEN A 60-16. HUELS) Is charged 
Into a glass flask on a roll stand and prembced for 15 minutes. The mixture is then extruded In two passes on 
25 a single shaft extruder and the granules thus obtained are injection molded at 220°C in an injection molding 
machine (AJIround Arburg 200) into sheets which are subsequently compressed at 180°C for 5 minutes. The 
pressed sheets have strong yellow shades with excel lent fastness properties. 

Example 15: 

30 

A mixture of 0.6 grams of the pigment obtained In Example 2, 67 grams of polyvinyl chloride, 33 grams of 
dloctyf phthaJate, 2 grams of dibutytttn dBaurate and 2 grams of titanium dioxide, Is processed In a roil mB I over 
15 minutss at 160°C into a thin sheet The orange PVC sheet thus produced is very deeply colored and is fast 
to migration and light 

35 

Example 16: 

1000 grams of polypropylene granules (DAPLEN PT-55, Chemie UNZ) and 20 grams of a 50%, by weight, 
pigment preparation consisting of 1 0 grams of the pigment obtained (n Example 5 and 1 0 grams of magnesium 
40 behenate are thoroughly mixed In a mixing drum. The granules thus treated are melt-spun at 260° to 265°C. 
Yellow fibers having very good light and textile fastness properties ere obtained. 

Example 17: 

45 This example illustrates the Incorporation of the diphenyMiketopyrrolopynole pigment obtained according 
Example 1 into high solids enamels, 

Pigment Dispersion Formulation 



so A 0.26 liter jar is charged with 4Z2 grams of the pigment prepared according to Example 1, followed by 
66.0 grams of acrylic resin, 57.5 grams of xylene and 980 grams of 4 mm diameter steel diagonal rods. The 
mixture is miled in the jar for 64 hours on a roller mill. The dispersion contains 28% pigment and 56% solids 
at a pigment to binder ratio of 1.0. 

« Catalyst and Stabilizer Solution Formation 

A4^literjarfttedwlthanknpell r stirrer Is charged with 755 grams thyl acetate, 1177 grams IMscreenar 
solution (contains berizolrfazoie UV absorber-TlNUVTN 1130 from CIBA-GEIGY Corp.) and 47.9 grams of an 
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amine solution (N-propytamine in xylene, methanol, butanol). A mixture of 34 j8 grams methanol and 113.8 
grams dodejyfbenzenesutfonlc acid is added and the mulling solution is stirred for 20 minutes. 

Paint Formulation 

5 

36.2 grams of above described Pigment Dispersion, 39.6 grams of acrylic resin, 28.4 grams of melamine 
resin and 20.8 grams of the Catalyst and Stabfllzer Solution are mixed and dOutad with xylene to a spray vis- 
cosity of 13-17 seconds using No. 4 FORD cup. The paint (messtone) is sprayed onto a primed aluminum panel, 
exposed to ambient afir for 10 minutes and staved for 30 minutes at 1 30°C. 
10 The oranga colored coating so obtained exhibits excellent weatherabifty. In comparison to a coaling pre- 
pared in a arnflaf manner but using the crude starting material 3,8-diphertyt- 1,4-oftetopyrrolo-P ,4-c}-pynoJe 
as pigment the coating reflecting the instant Invention shows higher opacity, higher color strength and much 
higher saturation as demonstrated by the following Instrumental color readings obtained on a spectro-photo- 
meter using 065 (Ruminant, CLE. lab scale and 10 degree observer with specular component Included (ax- 
is pressed In LAB color space values). 

3,6-diphenyl-l ,4-dikcto- 

pyirolopyrrolc _L_ A , B AE 

20 — 

According to Example 1 46.5 51.4 34.1 5.8 

Starting material 43 5 48.2 30.3 

25 

The major appearance change (AE) is due to higher saturation and a hue shift The product of Example 1 
is yellower than the starting material, reflected by the B value being more positive by 3.8 unite. There is also 
a lightness difference wherein the starting material is darker, demonstrated by a 3.0 unit difference In the L 
values. In addition, the A value for Example 1 relative to the starting material is 3.2 units higher, thus illustrating 
30 much higher intensity or brightness. 

In summary, It la seen that this Invention provides a new conditioning process for converting crude pigments 
Into pigmentary form. Variations may be made In proportions, procedures and materials without departing from 
the scope of the Invention as defined by the following dabns. 

35 

Claims 

1. A process for converting a crude organic pigment into pigmentary form consisting essentially of premflling 
the crude pigment, contacting the premilled pigment with a polar solvent at a temperature below about 

40 50°C for a period of time sufficient to obtain pigmentary particle size and Isolating the pigmentary form. 

2. The process of daim 1 , wherein sad organic pigment is selected from the group consisting of dftetopyr- 
rolopyr roles, perylenes, unsubstituted quinacridones, substtuted qubiaoridones, phthaJocyanines, peri- 
nones, isoindolinones, indanthrone, dkwazines, anthraqulnones, isdndoiines. fkavanthrones, pyrajv 

45 thronea, thMndigos, solid solutions containing two or more of these pigment moieties end azo pigments, 

3. The process of data 2, wherein said organic pigment Is selected from the group consisting of unsubstituted 
qulnacrtdone, substituted quinacridones, c^hacrWone solid solutions, dketopyrralopyrreles, qulnacrt- 
done/diketopyrrolopyrrole solid solutions, anthraquinones, isoindoiines, dkuazines and azo pigments. 

50 __ 

4. The process of daim 2, wherein said organic pigment is selected from the group consisting of dfcetopyr- 
rolopyr roles, indanthrone, isoindolinones, azo pigments, dioxazines, perylenes, gamrro^ulnacrktone, 
quinacndone^9Hfichioroqubi8^dione solid solution and 2.94ichiorowina^ 

solid solution* 

55 5. The process of darn 1 , wherein said polar solvent b selected from the group consisting of N,N-dimetfn> 
forrnamlde, N^lmethytacetamide, N.N,tf.N'-tetram thyturea, N-methylpyrroiidon . N-m thytfbrma- 
mlde, tetramethyt ne sutfon and dirnethytsurrbxide. 
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a The process of daim 5, wherein said polar solvent is N.rWimethyhVmamide or dimetfiytsurfoxid . 

7. The process of daim 6, wherein said polar advent is ajmethytsurfowde. 

8. Th processofdatml.wfterelnsaJdpdejeorvert^^ weight 
of premiOed pigment 

9. The process of daim 1, wherein said contacting temperature is from 1040°C 

10. The process of claim 9, wherein said contacting temperature is from 20»28°C. 

11. The process of daim 1, wherein en effective partide growth inhibition amount of a pigment partide growth 
inhibitor is added to the pre milled pigment/pdar solvent mixture. 

11 The process of daim 11 , wherein said pigment partide growth Inhibitor is 8 sulfonic add, phthdtmidorne- 
thyK Imidazdytmethyh pyTHzdytmethyi or dialkylamlitoaUcyisutroriamide derivative of the organic pig- 
ment 

13L The process of daim 12, wherein said partide growth inhibitor is quinacridone-rnonosutfonic acid. 

14 The process of daim 11, wherein said partide growth inhibitor is present in a concentration of from 0.05 
to 15%, based on the weight of the crude pigment 



